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10 Dy^Ek 
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20 X*I£f£p£l$J;:I&BJT3fc#>©l£/r®^ 

Ell 2 C(±. *^Bifc^^^SSl©B«l3 ^*5^^«^M^-f ;i/*©M3£ 

x@ £ b&bs -r & » © m m Eis 

eii 2Dit *m%imzmmmm,3 iz&tt&mm>mm7 * j^* (Dmm. 
jim*m%mizmmir2>feisb<Dm'ffim, 
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J^Ts^B^©^©m^fcoV^T.^12IM^#MbTi¥$ffl^i^0^-r^o 
10 (HfifB©^ 1 ) 

in i &s ^jfe©^ i fc*5tts«^,«i*ft7 ^ (Dmm^mtmum-v 

It-^^o EI2fciu Ell fcjs^SA-A ' BJfW&^bTV^So W-rfru&rfc — 
^ > ± y ^ a. — 7 & m V ^> it m gtfft U ? J ) 1/ 9 <D Mf& £ 7$ irm t? & o 

15 ei i j3«fctna 2 {;^ti^i7 ^;^ioo t»j±s ^s^ife^jm 102 

^y^-^-C&SFWl 0 6 ^.fcVrtjSSl 0 6 &«5*MK1 08^ ^ 

mi 0 6tne^*x*-rsM^A^fi!i«ffiSP not ^mi 0 8*>&<m- 

«f^»fctH*-rs«^ttiA«»IEIB 112t *<^-l7-gp 114 2:*sK^fe 
20 ;|xT^£o 

toiHRi 0 2±{3»s ^©4>^P^^M-^x^ijm« 1 1 o*sia»te>n 

SfcfcfcKiN ClOM-^X^ffiOmii^l 1 OcDJUH^X^— 1 4£^b 
25 T\ «-^tB^f'Jm»l 1 2&mft>tlT^2>o 
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— htfi&tffiztix^&o ^.(Dm-^mtimmm^i 1 2t± N x^—v-^i 1 4 

5 Co (=m;i/h)> Ni (ny^r;!/) &£©«fc5l::, gBafiafrftrf Sfc — 

OTx^fiasasep 1 1 o©±Mt3{±^ tiitftisti 0 6#az: 

10 FTO 10 6 10 8ti, *tl?timW<D%iifcffi<D9cmm^ 

SiixfcttJigTBBB^axTV^o CI tl £> ftm 1 0 6 Stf^ifi 1 0 8 ^;*ve 

10 4 te&LTSie&ttl h ITV^o 
15 ^ LT> P*3^ 1 0 6<Dftm£9M 1 0 8 <Z>|*|® ©BBfcfcJ:Br5£figPH(J&rF. 

its &m*-tf>±;r^-7®&m<Dmmtmmm<D j 9--i 

6&*MK 1 0 8 3&s«-5 J;a^Iit^§0T\ *MK1 0 8 #1*188 1 06C 
t^otV>§^ Cti^rtf 1 0 6:fe«fcttf$Wl 0 8^tt§^^§ 

25 d i: $ £ o 
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h & e> xt/^titzm^it, pmsli o 6 iz^mt^ i*j^i 
o 6 i:*M8 108 tom&mzk ^yGiz^xmm^^^m^ 
?%o zLcomsiTzm'm^tuzjit)^ 1*^1 o 6&M£*i&o x^m^ 

5 t)s rtsai o 6 <D#mmwL$kiim&<DMmk<Dm^&s ««i o 6£*^ < 

£©<fc5fcl*l5lS!l 0 6#*£<jsb$gbfc*§l§i\ rtJSSl 0 6 h^l 0 8 h 

•rso -rzt, m^ri±, <4>\z—$r>x®ffi'j>iz& bmm&tz^i o stz 

10 fctfeU £©fl^§!l 0 8:feJ;TJ*«^ffi:&ffi!l«S»l 1 2&^LT. ffl 

^^•s©Stt*JSfrje-rs^i:*s-e#-rx -r >tf— ^>^©M^^t#^ci: 
15 ^T*§^^fe»s nmi o 8^^>M-^tB^ffi!i«^i i 2. m^M-^-^-h 

£©«fc5t^ i^i«7-f;i/^ 1 0 0{d«fc*ifc£. 73r^©M$ft»©flr5-&ai 

•ttat>%, *mm<DBM i ti«tn«. ^106 izm&(6mm$sc(Dm^ifi 
20 x^^nfc^^fcix mio8(«io60«^ Ttet)*. mm* 

d m^©^i^©M^-^^iR-r s £ t t 3 o 

£<> EI 3 fc^tl^itt7^ loo a-ctt> ^itt7-f;^ loot 
*^TJgIblfe*Pffl©*fli-e*Sfl8i3K©^«!l 0 8fc^tx SBSaaR'fbti.k 
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1 0 0 afcl&^T, m l*5cfc7J?|2I2 titt^Ii7^^ 1 
5 *MSK1 1 8J±, ZZT*l±s 1 0 4fc^UTil35i(t«j(i»ifc^l/T 

^{f^A^«m@gpi lots x^—v-ui Ha^ttiit&ti, m^j 
io m-^-x— h^mm^tix^^m^>mtimmmm 1 1 2 a^ias^n-tv^o 

^tvfc^T^it^tvTv^o ^10 6 itm-^xiimmm^ 1 1 2 a^^ 

A£ofe^BTS2g$n> £Mt£l 1 8fcJu $tfM>£l*I^l 0 6©|fi^hlH$ft^^ 
15 &3 cfcd^^l 0 6 £S5£-5k:f2g;**v-GV^o 

ffi±#J«@g|$ 1 1 2at8i$W«l 1 8bK ftii®ut>mvgn 
SS»#J ft^ o T^Jfc^ & ©B&R$i>K© * — # > ^ y >T" & 3 © tf s 
t^ii7 ^^100 a^i±^ 1^1M7 -f^lOO iiJbb^, ^JK 1 1 
8©Mfc#JfclR]froT^ ^10 6 fc^JR 1 1 8 h£D^> y:7°G 1 < ^: 

1 2 atefc N mUmi 0 2±fc:fcV , >-?\ 1*1 i£ 1 0 6©S»(:ll$tl§if 

110 i:M"^m±r#Jm^ 112 a©»*Sl 0 4 fc*|"r3;i# — - >^ 

25 ^©tM««7^;^ i o o aLiz&tf&m^miKcDitmfrtes mm 

&fc, |*HK1 0 6, ^10 8, 1 8*M)$?2>J]-tf>±;?-zL 
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il06, ^10 8, ^118it ^^^^©RIItT^ R£iB 

^^bfe^ ztuzmzr, P3tti^ rub. ^eff^ nmm^tsm.(Dm 
mzm*7jk'tMmmx*&2> 0 0 4fc^tf^itt7^;^ ioo mm, 

mW>-7-<K$ 1 0 Oic&V^ rtJK 1 0 6^P3StB©^1 0 6 afcbfcfll 

•c»5o s 5 tc^-ritm^M^^ i o o msiz^-r^mhvx 

10 ©mM^SM?^ 1 0 0 atc:fc^T> ^10 6 4RftM1106a 

ft&s ^10 6a©Hilt ZZXte^m 1 0 4k:;fcj-LTSil&ft&h b 

^ct% tlli7^;^ 1 0 OtDiS^t^&fc^TsftBJi-r&o 
15 ^16 A~0 6 D*5<tt>*1117 A. 0 7BfcJ\ ^%m(DmM<Dftm 1 t^W^ 

7 ^ ;v * ©Maix@ ^©pt as iz mwt & m ® mx & %> 0 

ei 6 Aiz^-r^oiz, *svzi>mRi o 4±izmMitiz&t)mmm 

1 0 2(i2#I)i:fe5i^>'j3>2 0 2$ lvamajgOJP^^ff^bs 

20 1 4&X^y #Sc£ DtT^-T&o 

#^T% 116 BlZTjk-tXolz, »'J3>2 14^ F ^ -f ^ > ^7* 

M/^Xh 2 0 4*MtS o 

25 4 %-yy-yytnz £ Di&arr £<> i©<kat7thu^h 2 0 4^i3fei 

fz'&<D-> V 3 >S*£ 10 4 ±(Dmihis 'Jn>2 1 4 J±. HI 6 C fc^f £ o fc N 
«5 1 1 4£&3o 
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■Bm^mmmmi 1 2) <Dj&m&n5o 

0 6Dt*ti5^ X^— 1 4*5«k7>*X^— 1 1 4|ffl©«fi*fc 
ffi|2 0 2±fc:> Fe, Co s N i &£©m^#^2 0 5 fcX^y * fcl<fc 
5 +nm®Jgitabs ^©Jiic^ * h V V ^ 7 ^ — t: «fc D W&*# — > fc^ 

h l/S^X b 2 0 6 *MtSo 

£Ty^>^fccfcDI&5feU E7Afc^tia^ ^^-U-ai 14±©I 

M®n2 o 5gp^^«s§i5 (^x*fli««isp iio, flreffi^ttttttfl: 1 

10 12) tlTMt§. 

EI 7 Afc^-TJ;? fc:. SWJ3&2 0 5 ©Jnxfc: «fc D 1 1 4 Jttc: 

mm& (m-^x^mmmu 1 1 o. m-^w^wm 112) ^mm,^m, 
miBizTF-f&o^ m^xtimmm^i 1 o N i^m*flaiffiii 1 2_t 

15 *SJE£:R. Chemical Vapor Deposition) ^cfcl«fc «5 1*3® 1 0 6, 1 0 8 £ 

D F*3^ 1 0 6 *5 ZVPitSL 1 0 6&m.5ftmi 0 8§tt5#^fil2 0 6* 

20 ^^^^^^©^it^^ #XfiE, 3if^«E*s RF (Radio 

Frequency) ^U—, y^X^Vm, 77X^475^ ^SOit^^ 

T-fctK ftBgl 0 6:fcJ;7>*^l 0 8fg©1MXs ^rGCDi7--rXs J£ 
25 JB©8u &££»PiT3££:& s T-£3o 



WO 2005/015736 PCT/JP2004/011789 

13 

WMU 1 1 2(DWmMPt^ bT. Fe s Co, Nife^©A-^>7-;f a 
5 £tl&o 

CtLfcJ;^^1 0 6, 1 0 6 a&^W^l 0 8 ^/J^^-efe ?K 
£;ft,£FMl 0 6, 1 0 6 a:fc£lFM^l 0 8 h(DfM(D*r^ y7°Gti*AJL&J 

izfcf&mmtefflL>b-&^ j ry7'T°&'?x&, m-Bxtimmm^ 1 1 o, M-^-m 

TJiSiil 1 2*mmtVXftMl 0 6. 1 0 6 a^J;r>"^l 0 8#g 

mnjgm? ^ i o o ^mizM^-tzzhftx^Zo 

$ltc, rtjSRl 0 6. 10 6 a&itm^l 0 8s 1 1 8^J;D^^ 

15 j3-#>&Mn<DM&fo<Dm&w±, n-mi o swm^i 1 s^p^i o 6 

^ fifl 0 6, 1 0 6 a*m«108 N 1 1 8 homWifcimffi 
20 tt^fefet^fc^ «10 8 s 1 1 8 CO— tiMST*^ MJE 

Ofc&W-^FTO 1 0 6*5J;r>"^l 0 8 & s 

25 a^^7T^-r^>#CDtlS^$>oT% «fcV>o 1*1^1 0 6^cfct>^^l 0 

#^£l*)^b£:^5l : £'st^ 1t^M«T$)ot^)j:v^ 0 £ ^ ^ <f^A 
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*&kv*a««|7^^10 0s 100 a. 100c, 10 0dm 

[*B!£1 0 6, 1 0 6 a4I»? % ^«810 8> 1 1 8 &«-^lftfcHJf ©WEfc 

i o 6 h^m-^^kmrnommtv^ ^mi o 8, 1 1 8 tzxtim^— h & 

8itt^«10 8 N 1 1 8&g«HPfcb"T/BV>Tfc<fc^o ±13 
t^itt7^f;^ 1 0 0, 1 0 0 a©MC^V^> ^10 6, 106a 

ia±mtjm^#~-h*mm\ss ^ios, liscxM^-h^gi 

£7c, I^ii7-f;i/^ 1 0 0, 100 a, 10 0c, 100 dfccktUS. 

^-KSftfflnittftfga, o 6. 106 

a&cfcW^l 0 8, 1 1 8fr£&£#^Mj£^g&, iS^J^fcJiM^Jfc 

y^Eitf*So 7^;v^/^>^tni^i o o ofct, m.gtcDmnmm? 7 
o o i:*-f 800 h^tt^o m$k<Dmm>mM7 j i o oj±, 

20 ^frl, IM8tt7^f;^ 1 0 0 }^mWL<D%<DX%> D, ^tt^n, ^aift^x 
7 0 0fclT, S^ttt7-f;i/^10 0a, 10 0c, lOOd&MWTfc 

jiw ts©i^«7^^ 700 i:bT, mmtfm? * 1 o o, 1 

0 0 a, 100c, 1 0 0 d©^lT;h^£itifc^T&J;Ub, £fcs £ft 
25 ^11*7^^ 1 0 0, 1 0 0 a, 10 0c, 1 0 0 d £j® mfe<D 

ci©7^;v^^-?>^|niE&i 0 0 0f£, #ilii7^j^ 7 0 o&;*^ y 
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f*l^!l0 6, 1 0 6b^«tW|gl0 8, 1 1 8©/&S:£|Rl«|]©fc#>©«; 

ii4a iio, m-^mjimmmm 112, 112a© 
in 9 i±, ^mBMcDmmcDmm 2 c^it5tMti7 ^ omm^m-rm 

^•riff®III"e$)§o EJ10&. 12 9 fc*5itSB-B ' iffl^bt^ 

#hj£©b«i 2 ^*5^^«m^tt7 ^M2oo mmmm 1 fc&fr 
15 #«fi»i£:7^;i/* 1 0 0 tM;*m£M&&&xFm%k^mi±&mvx^z>o 

bfe^ots tlii7^f 2 0 OcDMWte&ux, EI 1 iScfctfEI 2 IZtf 

mmM7 ^^200 t«^t««7 -fMioo toasts «^atj 

20 $J*SSB 110 114 b_ht^$tlTj3 D s m% 10 8 {3^ 

i^£tiT^££^s 0 6©T^fcm^SP3 1 l3b*KW-fen-r*t)N « 

iio hm^m*iwwm& 112 ^©p^ N 35 «tv^^— 114b 

— -t^SP 114 tOOm&lf* ^7*2 0 1 ld«k t)#*t£*lTV^£i:-C&3o 
25 ^^2 0 1^ 1 1 C^(t^l^itl7 1 0 0 ©i?l 

*42 0 5 %mtt%^X?^*~>*&ZZZ£\Z&*)J&}&^mT'%>Z> 0 
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0 6 tfti&i 0 8 homnLmizx D^f^y yGizjs^xmmm.jj&m&T&o 

10 iKOi^fcrtWll 0 6&*%<mMVfcWi^ ftfflll 0 6 fc^Mftl 0 8 

0^®^>y7 , G^<^^ #«sjt©JtJo^-rso -rsfc. fit 10 

ijS9JiO^*x-CV>Sfc«>. #^tH*«SgPl 1 2ffiJ©*M81 0 8fc|*i^l 0 6 

20 ^©fe^s flrem^m&flsi 1 2#j©^i o st^m^m^mm 

£©£•51^ t^itt7^^ 2 0 0fcJ;Wis ffi5£©ra$ffi8fc©H-f£3B 
^bTHi7JtSi:i:^t^ j e*t^©^*JiSBf"rSii:*s^§So 
-T^to-fe^ *^JfB©^2^<fctt^ ft^ 1 0 6 fcm5t©Ji!Mfc©fg-^# 

25 A*^tifch§fc N *mri o 8i±rtafl!i o 6<Dwmmt, -r^fc-fes 
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«io8 ttm^xjjmmu 1 1 o#j tB;fr«@g& 1 1 zmiz. 

«^tc^-r^»fefe N ^MSg l 0 8©— ^fg-r^ ^k^* 

(«CD7B^S3) 

10 ^|l!$§o 

Ell \Z7j<^rm$mM7 -f^ 3 0 0 t? teu U in 3 0 2 iifc^fb 

S/'Jn>tJ;?)^§l6E13 0 4M£j$£tu £©«flE3 0 4_tfcx^- 

W3 0 6^1^ SVMd3f^iaPH&ai»-Cffi«$nfe«fiSfiP3 1 0. 3 

12s 3 1 4#i§!tt£>*uT^£o 
15 mffifiP3 10. 3 12. 3 14tt, ^-^yty^a-^Ifc*}!^ 

IIM-ei«Fe (80. Co (rm;vh). Ni 

£ft5>m@gl$3 1 0. 3 12. 3 1 4©5t>«SS5 3 1 0 fcfcfcx X^M^ 
20 £©«» (teTF. r^x*ftl«fiSfiPj 3 10 

iLOWSb^Z 1 6©<BI#fc&s ffift^3 1 6 MS KSKhP 

g&j 3 1 4#iaB£*iTU&o 

25 * ^— ^fiP 3 0 6 U n > <fc t) BE££tt. tlfc 

««BSP3 10 N 3 12ft 0 4 tfe ^TM^ e> ®^?P^*^ 
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fi«HP3 1 6 Its ±5£L;fcF*33»!l 0 6 fc^CD«l*T?*SA— ^>±>^ * 
o.-:7frS>&!K M"^ AGEISM* 3 1 O^^bT^OJS^fR©^* 5 ^. 

£ ^=fT^7K¥IS b T V N & o 

&^#HS£©tBJ!!3 fc:fett&m^»&i&:7-<;v* 3 0 OoftftSRffltSo 
10 A*M^#— hfrkA^fruSte^fciu ifA7Ji«i^3 10*7>bt 
# — #>^y^i-^T*&£igifr^3 1 6fcfE^t-^>o *©«^ M-^tJ; 

Dfiii?3 i eottt^ftu ^m^#jm^3 i 4 t©nt§i^ 
©^b^-rso u©tti7j©^bia^t£i!i?3 i e-^mu^fi, m 

Wi^3 1 6 hm^titfjmWMffi 3 1 4 ^©F^©^ s;7G2*5i<^5o 
15 £©igt&^3 1 6©ttt4ft&Sb££ *K SSHP3 1 6 i:«-^tB±fiymHg|5 3 
1 4 i:©P^©0m^«©iiSPi:-f ^>*©M4>fts£b\ MKj^3 1 6 

20 t^ii7^;V^ 3 0 0«VM N i£Jl. ^JSi:v>ofcji©^ n 

y ->h^-ot^um^3 1 6*«^-rs*— # a— -romwz^ 
ei 2a~e{±, *»ro©nii5©^*3©m5«««7-f ;v^fc*w-*«at 
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M3 0 4 (09 1 1#» h^§i^>V3>4 0 4$ 1 //m *U^©Jp£ -£ 
tB)$U W^^(D±l,Z 1 Am@JSCDff^(D^^-it§P3 0 6 (1211 1 #JSQ 
£&£^fb$";n>4 0 6*^y^fc,t?)^tSo 
5 mi 2BlZ7f^T^O^ tft5/<j3>4 0 4±fc^fifc£ftfcgMb$' 

U3>4 0 6^ K7>fxyf>^{:i!)^tt7^- 0 6 CtS 

Mt5o tl2Bt»iis 012A0^>'j3>4O4ii, ^> U n 

10 >*^3 0 2©^®fclJjfi*iIISI3 0 4 ilbTB^^tbfe^t^oTVNSo 

#^T% 8ft^'J3>4 0 6$ K^-f xyf >^U 7* hl^^^ h 4 0 

-T^ils il2Ci^t«t5ts 7thl/^h4 0 8 (012B#Ji) 
$7s/^>^<t?)i4t5 3i:ti^ Ife^jm3 0 4 _t©lfcfll$"jb>4 
15 0 6 (BI12B#I) 05^ 7* M^S>* h 4 0 8 OTS&fc&S bT^fc 
gG##. 9-SIS3 0 6 hbTif&MI3 0 4±»^£*i3 0 

&fcis «^SPOJF^$ff -5o -r^t>t>. HI 1 2 Dld^f <fc-5i-> Fe s C 

#$4 4 1 0 y ^ t i !3 1+ nmSttt U 7^-1«3 0 6 Jbicit 

20 J»Lfc»ffiW*l-4 1 OfiP^Jbtix 7 ^ h 'J V ^7 7 - (U D 11;^ - > 
t;^-->^nfe7^-bU^^h4 1 2 4Mt5o ^UTs 
4 1 0© b*^-f x.y^>^$fTofe^ 7*hl/^7h4 12^7y^>>^ 

£*lfc«fc ?K 7thV^ h 4 1 2#*i«£:h/TMfcS®*r**4 1 0g|5# 
25 0 6±fc«@3 10s 3 12, 3 14 (HI 1 1#JB) h b 

TM^tlSo &:fc\ ^tL^#m@g|53 10, 3 12. 3 1 4& N *ti*tl 

mm.mm&&ttxmm,z*ix&\), itx*ita»3 1 oi:m»3 1 2 
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timmmu3 i o^xxfmm&3 i 2 t-tezmmum* 1 oguM^bt 

5 l^o 

^bts 3^^{»-^x*#j«^3 1 0. m»3 1 2te¥(Dftmtimt> 
o 0 1 2 e \z7Ts~r& o itA*iit» 3iohs mmu 312 

10 ft -5§-A±r$J®M5 3 1 0. «»3 1 2mizmWt£ti&n'h<DmW,UW)^ 3 
^Om^(DUWl^- f-*- — 7) 3 1 6©^SSJ^{is 8 5 0°C 

15 uj^3 1 6cD^«^(R]^7jc¥^[^i-$w-r^fcfe> m^x^mmmm3 1 o 

h««B3 1 2©P^i-«J±^EpJpb. ^i&-?3 1 6 ©^S^|Qji:|iJ^i^{c:m 

#&s8£<**£o ^ s dc-r-^s igffij-?3 1 6 mm ^x^mm.m^ 3 1 0 
20 %.jjmzi&Mm&8>, m ^x^mmm^ 3 1 0 tmm^3 1 2 ^cdp^^^ 

1 3 13^-r^^tc. HIi7^l/^ 3 0 0 a^tf^l^S 16a4i 

25 i©i^li7 ^;v^ 3 0 0 aiit^li7 3 0 0 hit?® 
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CVD^ X/iy*&l3LZ<D#&mm£i1fr (#X«s #XJ£, RF 

Sfc£;h/Tl^te^A:fr^ttlffiS3 0 1, #-*§-ffi#<l!l«^3 1 4©«»m 
10 hbT. Fe, Co. N i^^CD*— ^>^-y^^. — ^©^SCDM^#*4^r 
ffl^T^3©T% -^ti^tL* — ^>±y^JL — ^fr£>&3iSl&^3 1 6J±g 

£*U;i<fc*K MfiHP3 1 6^/J^^tfT"&*K £ ft 6 MS-? 3 16.3 
15 16 a i:M-^aiA««ffiW 3 1 4 tKDm®*?^ v 7°G 2 #A:a&fc:Bi&®il 
&3R/h&=¥* a> M^X*<BJ«^ 3 0 1, M^tfJ*fifl«*S«P 

3 1 4*««i: vxmm^3 1 6 ^gB^^hbT^-r^^^^j; m 
20 ^.mMommiz &ti\t, m^&xtjm-^*— h ^ £{t -*§-A;b$j««B 3 1 

0t^UtW3 1 6 iZXlJ^nfrm^ ig»J^3 1 60lB*SI»» 

gp3 1 4 h®p^©#*^*©±iiah-r ^>x©M4>#£bT. 
25 3)ir2>zh-&-e%%o 

«-9-a*iB«a«iJ3 1 4t3^iDibT. sshP3 1 6&}&a,;£ 
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^fes i^ii7^;v^ 1 o o fcfctfsJBtfr-^a l ^>:^y3 : - 
jgKh?3 1614, fc-^V^y^A— :/fc>f:*>l*-K>^*«b 
$ & M^A^fllttfiifiJ 3 0 1 , «-^fcH:fcfl!l«ffi8& 3 14. 3 

i 2ounh\,x^-^>±^^^-^^<Dm^Mm-^m^^^^x^ 

10 §o 

HI 1> Ell 3fc*V%T«, M&^3 16.31 6a«fcL 

1^ tlii7^^ 3 0 0, 3 0 0 atd<fc*lfc£. MM}"? 3 1 6. 3 1 
AST? S So *HJfi©^JBfc*W-S«fR*l«7>f 3 0 0. 3 0 0 a 

20 £s ii^^fc^tttiiiutl^«7^;^i:t§iJi^^ ^* 

mi 0 0 OfcfcVVCs tMItt7^^ 7 0 0*«SWI«7^;i/^ 3 0 0. 
25 3 0 0 a*1fi50*fcH:M^16:tfcft»l«bT^-rSo £©«J$fc«fc£8&:5ftteJ: 

7>r ;i/*/s>^im& iooo fc^tsmfsHfrfeS:? -f looaooa, 
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1 o o c ioo d%mn,mw,y i o o hvxm^tzm^tnux^> 
mm? 3 16, 3i6 a^saas-rsKifc^ftc vd&c&;bv^#, 

5 <fc!?g^bT&<fcV^ |gifr^3 16, 3 1 6 a©)^S#ftf&lJ^©fc#> 

3 0 6 i:^-milBl5 3 1 0, 3 12, 3 14®MI^ U7ht77DtX{I 

(ftfKl 0 6, 0 8^«fcT|fS»^F3 16, 3 16 a7!S§*-^>7- 

10 y ^•a--7*CDMtt^m73^) 

-rs;fc:#>©*r®Eu mi4B{±, in i 4 a^^t, tfctB^tbfc h >^;vm 

15 m^^^ElTfe^o 

±ibfcM'h^i^itt7^V^ 1 0 0, 100 a, 300, 300a 
fc^tefcttSftSBl 0 6, igt&^3 1 6 £ bT ©# — J ^=l — T^OM 

^.;VS«E*7D — — SPfc UTffl^S^jS h >*)\sm$lWi (Scanning 
20 Tunneling Microscopy; : J^T, r S TMj ht^d) id <k D *T 5 o 

m l 4Ai:^ti^«7 loobft EI 2 fc^tilil^ ;v 

* i o o iz#\,^-Zs ?\-w. 108, 114, m-^mtimmm&fi 1 1 

2 %m^tzmm>T*&z>o x^x, mmm?*** 1 o otm-mom^mm 

25 tiii7 ^i/^ioob ^> u =3 i o 4 jh£j&j$<* tifcmm 
mio 2(omm^ m^xtimmmmi 1 o^ita-^vt-;^-/ 
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i:bT0F"3^1 0 Qomm\Z. s S TM(E!^#lil&)©$i£|-5 0 2£IBg-T&o 
$?£t-5 0 2 0 6 fc(OSE«tl±x hV*M«5 0 4i«it^58* (f& 

h D — A) -C-$>Ds 0 6#JSS& (Mt&#ft££cEPV 1 

5 f) LfcP&©KSfl-5 0 2 hFTOl 0 6 fcoHOBgat©^^ h>*frnm 
5 0 4CD^bT-^1"^o 
ititd^Ds HUBfc^tJ:^^ ft?®. 1 0 6 (DMM&s h>*)\ymm 

15 m&otemste&tfznfmMy * 30001 

Ei 1 5 ^j^3oobi 1 1 ommmw.-y ^ 3 

20 $£«^;V# 3 0 0^l5jacD^^{3{±|B]^^#bT6^BJi*#Pl#-r^ o 
d©mM,^l«7^;V^ 3 0 0bii, 'J3>SS3 0 2±fc^^$ttfc*fe 

gi3 0 Aomm^ ^^-^3 0 6 %nfr\sxm^xz>mmm%&3 1 0. 
mm^3 1 2^m^rais%^TiS!^e>tLs znzm-^xtimmM^ 3 1 0 

25 ;ft,Tl^o 

©IBlWftttlfcfTSKfcfcfc, JgftH^3 1 6©±^tz, STM ©8! 
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$-5 0 2 £!5St-3o d^T% »f 5 0 2 £Mm^3 1 6 £©gg^fci\ ±x£ 

|n)fc|g«JbfcPgl (tg»i^^I^^EPV2T^-r) (DM®- 5 0 2 £4SIfr^3 1 6 

Sll^l^CDjg®^CD7c:^t3 N y^O^mmUS 1 O, 3 1 2^>U^>* 
13 0 2fcWI^fI5 0 5tilt§ii:^l§ 0 

s TM®^ti-5 0 2 s tm h^m^m^mmm. 

(Scanning Electron Microscope : J^T r SEMj £: ^ 5 ) &%&fr-&t>*kfc 
10 mW, STM-SEMp«3TfTot%l<, hV^^m^ffi^^s SEMt 

m%mW,7 4 fr* 10 0b, 3 0 0 b^(t^^-^>t;^a-/SO 
F*3^1 0 6 ^^mW3^3 1 6©Jgimffi^lC£*U£ N STM©^tj-5 0 
15 2&JBW F«l 0 6^XVmm^-3 1 6^ ^5 0 2^^^tL2. h 

J;^-^ h^— y-f ^©^^ V— if— ^—^^u l/— if— 

S*TMcD#M J pS>Urr> (Si) M©^-&h*S3£ DI&m^&;S^^i± 

25 #IEIT&3 0 

IS 1 6 fc^f tt^vfettt? ^fM 6 0 0 Trfciu S> »; 3 >^|£ 6 0 2 ©iiM£ 

m<b^";n>^f,^^^jm6 o 4mm$tix^%o zmmm6 o4± 
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0 8, 6 1 0#IBg£ tl/O^S o 
5 3o 

dtif>SS^6 0 8, 6 1 OUafcii, MUffi 6 0 8, 6 1 0 (DMfaJjfa 

tlx ^©^sj-?6 i 2<DMmiz& bmMffie 1 ofc^^#fe»bfc#j!Bfc;&: 

10 £fc,iSifr^6 1 2f±, #tolttfc#bTttffc&#$i£;£ LTi5^ 
^©^Wlfc}:, =r>»£6 0 2 t^-ff^K^mx^^o 

■Z>-tf>i-;^3- — 7'T'$>zmm^6 1 2&, P#J®«@^6 0 8. 6 1 

o<D?ti^tifrbffifemmmixtztiLW:izmw.gti, mm%$ 6 o 8 tn-st^x 

^^fcRHfc, Jgifr^6 1 2 hWM&6 0 8, 6 1 0 h © m b S ittmtt, 

*^-?z>m^&AJi$titzmzMM^, mm^6 1 o -visions <> 

X^— y-gP6 0 6fciu 1 2 hT:f&X&£$&itJ3g6 0 4P^© 

^RSWj *-^>7-yfa-^f,^|,iif6 1 2 ©IEUj#<I4 

20 6 1 oj±#— yzm/vT'ttfatzko izmm-r%!&m-&$>2> 

X^— y-gB6 0 6», =&SSg|S6 0 8, 6 1 0 higl6 0 4 
25 -?6 1 2fcfE^-T^o ^(Dm&, m-^fc&*)Mm^6 1 2©«#:#gHbb, 

«M6 1 o £cDmzmmMi)(Dmkft&-f2>o 
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mm^6 i 2 i:«@gp6 1 o tomom^Momimt^ isv—yyxvm 

10 HI 1 7 t^tt^«M7 ^M 6 0 0 alt EI 1 6 !,Z7jkirmiM<Dftm 4 

6 o o fc&^xMW}^<DMm-&m-&*) , ^<d^<d 

Mlii^W7^v^ 6 0 0 t^IioM^ttSo bfc^o-t. ±tM-r 
&^#©1M}±#b&U Ji&agls^fco^T©^ 0J;:gPbTB£BJ§ir£o 
l^li7>f;^ 6 0 0 afci\ igfm-* — 5^— :7£fflV^p< 

f6 1 4^I1?J:U £©|*!iS!6 1 4 1 6 t*JT**Ml&£ i^^T* 

1 4 s *MK6 1 8 lis ^3ve:fx> *>bmZ)t!i\sXMffitemm.%: 

20 irtet>~b, 6 0 0 att^2)#I*-^>^^?-i-^ 

fc<fc?K Z.<Di%(Dm]&£titcKWi6 1 6|*!T% F» 6 1 4 #M#|qIfcHj < <t 

25 tttt©rtS»6 1 4#im$&»h±£iag£*U !*)^6 1 4 ©iSoSBSPfcfcs ^6 1 
&m*i — tf>i~;?-3- — 76 1 8®^«6 1 6©Himi$ (^6 1 



WO 2005/015736 PCT/JP2004/011789 

28 

-k m*«w— hj&s^n^ettjgtt^ixfc^WBaje o 8, 6iotii 

C©«k-5fe«^tSStt7^;i/^ 6 0 0 afcfel>-£\ A^M-^^-h^^M-^ 
5 #«1S&6 0 8tA7J$ii5^ m@§15 6 0 8 £> *MK! 6 1 6fcetfcU ^ 
i£6 1 6ti>t>ftm6 1 4©W4ggP^tBbfe^fcl43VAT(±, 0^6 1 6 h 

1*^6 14lt 1 6|*3fc:§Ii§&£*lT> *MK6 1 6 ©— «MaHM*>£flb 

F«6 1 4 2WSR6 1 6 lz%\%&%tiZMmz-*)\'*r---&m ! b-m^W:mhte 

15 £©«!&&. ^6 1 6 CD— S»#ils f«^©^ti^nT-^DM^n 

f^ifoto rt«!6 1 4ti^JR6 1 6l*3-ert«!6 1 4 21WMK6 1 6 ©ffli^ 
20 fPTSfctfK ^ t> K-tfV^^A^iffcJ; !5 rt^6 1 4©*-*"> 
£&x ^SP«»t±. *M&6 1 6til^^W6 0 8 ^m«P6 1 0 

25 6 1 O^^bffl^M-^-^— h-v£8i£*iSo 

&:*5s ^«^-^>±y^^--^6 1 8©*^|qJfcOTffl*«mffi»«: 
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5 4:feJ;im»S!6 1 6 h©S^t3#^'|4^ % fe-^S ^6 1 6 CD— g& 
tfe>l!«i7^V^ 6 0 0 at:^JtSfi«!6 1 4 :fe «fc 7J**MK 6 1 6 

^v^-y^i— ^jbv^iPx ^ti^ps^-r, A— -y 

15 So 

J&£*lTV^&j5i^o 0 1 7 fc&l^Tfcfcx P*3^6 1 4 N ^6 16$ 

©#Jl7b-#>^y^a.-:7*hbT^bfc^ dtb^PS^-T. ffeCDl^T^ 

RB£>^ R«Jf^ £«f^*«rffe©^T?&oTfe.ftV , ». 

&tcs 11^5 6 0 8^ m^gfl 6 1 0 # — 3^>^-^^-i— °7<D]&M.k:& 
25 it^il#fitfe§Fe Co Ni (— y>r;i/) 
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O £ N ^tl^ti©P#J^5T*XtB^#J«@gP6 0 8 N 6 1 0 ifi&MZ tl%> <fc o 
)V$ 6 0 0 a£M?iJ£^bfc^J$hbT&£^o 

D — 7&££fflVAfc±y ^ — a- tTJ-t'— ^-T >^7\ ;^ — 3-~7 7>7 3-\> U 
> it i f) j&tB WIST- & & o *^5S©tT^© o & # >m#3js|.©a^#: 

m&tt&bft^-r 6 0 0 aicicfctt^s ^i^^tto^e 14© 
^)fi6 1 6i*]-£©S^fa©^itk ^#1*1 £:SIt;5-|q]©^l*k [a|i|klg«k 

©m^&tt&f*]^^ 1 4*5<fc7J?^6 1 6frt>tn2>&ffilM&%!]*W.m, W. 

«@£P6 0 8 N M-^i±i*«!J*@^6 1 o©^{is u 7 h^-yyutxizk 
mum-eft &o 

m 1 8 ^M4ooii, in 1 4 oti«7 ^;^io 

0bhl^J1t^^$tl^±t^4 0 1 ±yg£B4 0 l©^K)<H&ffiTr3$! 
£M 0 2, »f-4 0 2 £&M&4 0 1 hC^©^^^^ SHfiS 4 0 3 
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&Mffi 4 0 1 T-&s 014 izfikir ltli7 ^MIOO i:lsiaftfc:8*j?fc£ 
tiT&tK ^tBic^JUl 0 2^^^tifc^U=i>^l 0 4 J:&::^t-^A 
;b^l!l«sspl i o-tfmttbti, zLom^x^wmn i i o©±Mt^i{j^i 

5 0 6 b#:£ofcmrt-l£W-£>*lT^3o 

M^-A^iHJ«Mi l o&.igi&^i o 6 bfc-fi-^^x^-r^^o-e^^o 
tfes m.m=?i o 6 in i 4^^-rs«j^^bTCD^^i o 6 k.mm<D 

10 «\ ^CD4»^W±s S/»J =t>*« 1 0 4 J;:*j-bTSi£&$fi2:&oTV^o 
#S#4 0 2{±s 0 1 4Tr^-T^#5 0 2 ©T*& D ^ 

4 0 2 lifiMSB 4 0 3 Id X D s ^SfflJ 4 0 1 CDMib^ 10 6b t^LT 
g?«t^lnl IZfeMTZ o CI CD^tt- 4 0 2 ©j£»fcJ\ %m 4 0 2 10 6 

b homz.m<±*Mihis*t, mm^ 1 o 6 b©H^si(i«c*^h$«-So 
15 g^gntM o 2i±^nm<DMm<Dft.i8Li o 8 tufifto^^^w-rso 

^ssp 401 omm^ 106b fcmj£©M$&fc©ffi-^asx:fr * frfc £ £ 
mm^i o 6 bcD^s^b^mu-c> m^b^t^M-^— hfcttj 

0 3&> 0!);iLJ£> *>^V^-T*Dn ##4 0 2#^fci»fctB!W■ 
e>;i^;fc: WS— ##4 0 3 at W^— ##4 0 3 a©S$gfc:^£*U Wn" 
— ##4 0 3 a£igS&£*£WIIj:*#8B4 0 3 bt§*t5o W"*— 
#:4 0 3 a ^ qT8M£fc#U 0 2 ©4g«ifc#V^i&-r§o 

25 Rfi*fta54 0 3bi^ i/^-*#:4 0 3 a&Stt^F 1 0 6 b fc^ 

bTga«i#fafc5&!&b-t\ ^4 0 2 fciSl&^l 0 6 h £(D%£M*&<b$ 
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4 0 3 a^Wt5uJ:fci^ Wt-2M*:4 0 3 a@M» 10 6 

EI 1 8^tJ:?^ M&^l 0 6 b£$Sff 4 0 2P^cdSEH 

5 *#4 0 2 Afc-TSi^ qT»##6B 4 0 3 b K: 

Ml^ l/^-*#:4 0 3 am ^4 0 2 

reHtL&^b*«-*ci:fc«J:Dx 0 2 tmm^l 0 6 bh©8B]HL 1 

i?10 6b©H*Jg»*«:*'fb-rSo 

20 19t^t^9ts ±«B© (551) #ffiJS«»l±ie«rdP©*3©-2 
tt^-So l^SffiSOiWSflMfc* 1GHz h-T^i:. IWWCAot 

25 II?0H^^II©O. 0 6^m^^.l°/o©li(0. 0 6 0 6 ^111) 
Tf#»^tlfc»^ ttJgja«»l±2%^bbT> 1. 0 2GHz fc&tK * 
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p53fr£>p56) ^£3^ fctfi^Mffl©^^ y rd*s 

^{httxi^ #>^w\-— hM^Mi-Mf Kjjofagh^g&mt'rzrc. 

15 #k ^M«8c#&4br££fc#&&ft"-tv^o TIB© (55 2) Iz&mmWi 
$k<DgtM)&, oSDv 0 6 b©@tlil»^©^7 MA 

t. 

Av=— — fF(L + Acos*P)cosW*F — (j£2) 

20 i:K^®cD¥ffM*^-ro 

ikm?Z>o bfe/b s oTs /hfi«fiiRA<<LT?t±^ 0 2 ^SH? 1 0 

»+4 0 2 tmm^ 1 0 6 b IS tK 

25 i o 6b©^jgn«tftj±Rr*Tf#*o ^wa^ niis4 0 3^ igsth? 

1 0 6b©»afilMI^^6^U*^«««©rti*4*BiE , r*tftB*fi 
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±¥(D-X%Z\$M®c4: 0 2 hmM^ 10 6 bSti<AO»4^*-XA 
t^btSo dtui*^4 0 2 0 6 b©ffi^tt&<ft«l»^fc:«fco 

JgttH 1 10 6b £:$t£K 0 2*s+^«tfTMlxiis tSKhP 106b fc&tt 
4 0 2WfcffiSf1UB#$&£bfcV , *fc«>> *FJ±»5feb*i^^ as#4 0 2# 

gi^teffiHI©- 2 3ilT-ifc#J-r *Rffl-4 0 2 fcgKh? 1 0 6 b©Eg$t 

2jF%:*£<&So $ttM 0 2^UWlJ-l 0 6 b tCjfi-cS 

Itts »M 0 2 higlfr^l 0 6 b|^©S«£$£<ir3^ Wm=P 10 6b 

^^#4 o 2p^icj?^j^Us *iF<D-%m±&.u-r%o 

i2 Oii, #S#4 0 2©M«£n Stt^l 0 6 b ©^TOifci: ©§§£&£ 
^tltfe^o fr&s EI 2 Otlt «tWfc^t@N *«HCffi»-=Fl 0 6 b©±t 

%o ft*5. 02 0^ q N r. sfcj\ 1^1 — (OMMWiWi (o)d) "CCDSlHglB 
EI 2 0^ti^> 0 2©{&g£JM»H L l 0 6 b©tegft s +#lK£ 

tix^zms, m^po^^y Q(D&oizjjF&m-fr-&^fc®s ^1^106 

0 2£$gffij^l 0 6 blZT&^ttti,^ $?&f"4 0 2 il^«J^F 1 0 6 b 
©HfcSI** 5 ^ b^ EI*©^ 7Rfc^ti5 {c^MM^m{±fSiiIMJi- 

^4 0 2^$gl&^l 0 6 bfcgtfaSiirTx 
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#^©7^5 tC*5V^T> ^4 0 2©t»4ftliit5^i: t-C 

&> £SJIS©ra»3fcBtIlfcx l!«§*©&flj£tfeak h>*;i/©«»Efttftm 

5 tS^fe^Ds * fc Slffr (Dm^ffijimWM (Atomic Force Microscopy : 
AFM) © X olzftiz X D*feffibT%«fc^o 

*^I©f « 5 otaitt7 ;^ 4 o o i6»H?i0 6b© 
W±©«fc "5 fc#Hflli©^*fc*«-S**»DI«7 Hitilis Igtttt 

'&*fe©flre#A:fc ^tLfeh^^, tufBH 1 SP#©4&M<b&tftfcH-r 3» 2 & 
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WCZZthb^ H 2 Bttlz £ r> m^©TOifc©^£Sl*R-T £ - b 
^cD^tti^tt^il^tt^ £ i: %> ci b iz «fc 

m^©Ji^©M-^/b s x^^tb^^^^j;oT^i&-r^MN^gi5^^fflVN. 

1 - b fc «k t> IS}tg£ -£3 A^J*^. fufSIH 2 

*x> a«»2«»*««riBiBiap»0!s»**ftmufci»fc N mm 
ztitzbg, m2&ttifimim<DMmmhb\sX(DMMi*ffi.Mis, m*iw 
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^a^»Mt^^ mzm2ffittiz&m-i*n, iii2OTcif^ 
xti-r&zhiz&t) mmm i *»*r * mm $ & % a* m mm h , m urn, i 

20 izmfe<Dm%Lm.(Dm-^&xijgtifzh%, %2 mu^mi^mco^mmtL 
bTCDig»i^^mb. m*{iom@^ m2mu^x±)^fi^m^rtmm(Dm 
mkvm^mji-t^fc®), m i^u^m2^uht>^nmm^n^^tti: 

25 ^^^T^^>o 
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^(Dffimz&ti&s ^lg|SWi;tfi2M0 5^ 'J>&< il&fg 1M* 
##&H9©& 9 ©H§M§i±x ita**^^"^ HufBH 1 fiP»*«fc 2 ^PM 

»Stfe5fe«>> Sgl&#:fc«fctm2^*m«mtt&;ffU *l«B*f:i3 
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)\>$ ^Miox^t £ d AJimzMm.-f2> a t&x £ So 

5 *%W(Dmi KDmMte, ±mMf&te&\,>x, luiBi 1 W©iS^b(± 
MM-tZ fuf3#llTO©^»^mi;^ fuiBfff lTOfcrA*£:H 

-©ifi^<fcnfc£, fg iTO©ig»$rm&. :rD-:/£ffl^TigiTOh 
tz.rn.mx * -r 3 £ ^ £ o 

«g0J©Sfil 2 ©Static _hf31fi;&fc:fc^T, BufBil 1 TOfitJJIl^b ^ 
b X mm bs HufBg§ 1 TO h mi IBS! 2 TO i: © RS © fulBF/r^PI £ ^fb£-tN 
buIB^ 1 TO © * $ * 3 IS * a t * f s * m & o 

15 £©*|j&fcj;ftfck WISEST SglTO^fg2TO£©^©m^Pi£^ 
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*B^itit 2 0 0 3*F8/3 1 2 BffiJHCD^IS2 003-29266 9. 

2004^5^1 ia mmonm 2004-141641 2004^8 
5 ^5b mmoftm 2004-229731 ts-cj <« itif) ©p^^^-r^-r 
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